Regulation of phosphate transport by second messengers in capillaries of the blood-brain barrier.
Regulation of phosphate uptake by the blood-brain barrier was studied in isolated bovine capillaries. Dibutyryl cAMP, in the presence of 3-isobutylmethylxanthine, resulted in a dose-dependent inhibition of phosphate uptake. Phosphate influx, with or without 3-isobutylmethylxanthine, was not different. Inhibition of phosphate uptake was also observed when capillaries were preincubated with isoproterenol, parathyroid hormone, insulin and acidic or basic fibroblast growth factors. Treatment of capillaries with vasoactive intestinal peptide, prostaglandin E1, angiotensin II, epidermal growth factor and phorbol esters did not affect phosphate transport. Endothelin I increased phosphate uptake by 15%. Preincubation with cholera toxin also resulted in a dose-dependent decrease in phosphate uptake. In addition, pertussis toxin inhibited phosphate transport by 29%, but only in the presence of 3-isobutylmethylxanthine. These results demonstrate that generation of second messengers, following receptor stimulation, can induce physiological effects on capillary phosphate influx and suggest that G proteins may modulate this transport.